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(57) ABSTRACT 

Surgical coils for marking, anchoring, stapling and suturing 
that can be implanted in the body by deforming it to a small 
cross section profile and then sliding it through a low profile 
delivery device then deploying from an embodiment of a 
delivery device at a targeted site. Embodiments of surgical 
coils when deployed revert back to a coiled configuration and 
circle tissue at the target site, Can be deployed about attach- 
ment members, such as suture lines, marker lines and the like 
for anchoring same. 
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TITLE: SURGICAL COILS AND METHODS OF DEPLOYING 



KNJC 

Brief Summary Text - BSTX (6) : 

[0005] The present invention relates to surgical coils and variety 
of devices 

that can effectively deploy surgical coils by different methods for a 
variety 

of clinical applications and indications. Techniques are also 
disclosed for 

simultaneously positioning and securing various attachment elements 
to surgical 

coils. Surgical coils disclosed herein can be used in numerous 
clinical 

applications including but not limited to tissue stapling, tissue 
anchoring 

including bone and suture anchors and tissue marking. 

Brief Summary Text - BSTX (16) : 

[0015] In another embodiment, a method for deploying a plurality of 
surgical 

coils from within a channel is disclosed and includes positioning 
distal ends 

of a plurality of delivery sheaths stabilized by a delivery sheath 
housing at a 

deployment site within a cavity/ expanding an expandable member which 
is 

surrounded by the plurality of delivery sheaths until distal ends of 
the 

delivery sheaths are disposed against target material, axially 
advancing a 

plurality of surgical coils through the delivery sheaths, out of 
distal ports 

of the delivery sheaths and into target material, and continuing to 
advance the 

surgical coils into the target tissue allowing elongate elements of 
the 

surgical coils to self-form into an enclosed configuration with an 
overlapped 

portion of each elongate element making contact with itself in the 

overlapped 

portion. 

Description of Disclosure - DETX (103) ; 

[0122] FIG. 92 is an elevational view of a portion of bone tissue 
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of a 
patient . 



Description of Disclosure - DETX (104) : 

[0123] FIG. 93 is a transverse cross sectional view of the bone 
tissue of 

FIG. 92 taken along lines 93-93 of FIG. 92 illustrating first and 
second 

surgical coils deployed at two different sites on the bone tissue 
portion with 

attachment members extending from 'the bone tissue. 

Description of Disclosure - DETX (105) : 

[0124] FIG. 94 is an enlarged view of encircled portion 94 of FIG. 

93 

illustrating the first surgical coil deployed within a cavity of the 

bone 

tissue . 

Description of Disclosure - DETX (106) : 

[0125] FIG. 94A is an enlarged view of a delivery device deploying 

a 

surgical coil about a suture attachment member within a cavity of 
bone tissue. 

Description of Disclosure - DETX (107) : 

[0126] FIG. 95 is an enlarged view of encircled portion 95 of FIG. 

93 

illustrating the second surgical coil deployed within a cavity of the 

bone 

tissue. 

Description of Disclosure - DETX (148) : 

[0166] Suturing and suture line placement are necessary aspects of 
most 

surgical procedures. Embodiments of the current device provide 
devices and 

methods for placing sutures and suture lines in confined spaces. 
Suture 

anchors can be used to mount suture to bone for subsequent attachment 
of 

ligaments, tendons, or other tissue. Some known suture anchors are 
inserted 

into pre-drilled holes in the bone/ while others are "self -tapping" 
and are 

threaded into the bone through the bone surface. In either case, 
ridges, which 

extend outwardly from the exterior surface of the suture anchor 
facilitate 

retention of the anchor in the bone tissue. 



6/1 1/2009, EAST Version: 2.3.03 



Description of Disclosure - DETX (149) : 

[0167] Anchors of this type typically use up a large surface area 
relative to 

the size of the suture and so the number of anchors that can be used 
in any 

single location of placement is limited due to the confined surgical 
space at 

the site of installation* Another limitation of these known anchors 
is that 

they only can only be reliably used when the full length of the 
anchor is 

embedded in bone . Embodiments of the current invention provide 
devices and 

methods for reliable bone anchoring sutures that require minimal bone 
surface 

disruption space and skill to install and can also be reliably 

attached to thin 

cross sections of bone . 

Description of Disclosure - DETX (173) : 

[0191] Surgical coils 10 may be used as tissue markers with a small 
dimensional configuration. One embodiment of a surgical coil marker 
42 can 

have an outer diameter of about 0.060' ' to about 0.100* 1 . In 
addition, if a 

surgical 42 coil is to be used as a marker and will not be subjected 
to 

significant stresses, the surgical coil marker can have a low number 
of coil 

rotations or small to non-existent amount of circumferential overlap. 
Surgical 

coil markers 42 used to identify specific target areas within tissue 
are 

generally not required to carry any load and need only to be large 
enough to be 

detected by suitable medical imaging devices. Surgical coils 10 used 
as soft 

tissue or bone anchors may be larger than surgical coil markers, with 
some 

embodiments having an outer diameter of about Q.100 T ' to about 
0 . 300 1 1 . Such 

surgical coils can have 2 or more coil rotations, i.e., 360 degrees 
or more of 

circumferential overlap, and can be attached to a second component or 
attachment member if desired. Such a surgical coil anchor may be 
used to 

anchor itself at a specific target tissue area and support the joined 
attachment . 
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Description of Disclosure - DETX (201) : 

[0219] Referring to FIGS . 92-95, a surgical coil anchor 414 can be 
used in 

applications such as anchoring ligaments or tendons, when performing 
soft 

tissue surgical reconstruction, ruptured tendons, or torn ligaments, 
and other 

indications in which a surgeon wants to reconstruct or repair 
connective tissue 

with respect to the bone tissue. In one embodiment, a surgical coil 
anchor 414 

is placed through a pre-drilled pilot hole 416 disposed in bone 
tissue 418 of a 

patient, having a diameter much smaller than an outer diameter of the 
surgical 

coil anchor 414 as shown in FIGS, 92-95, The deployment shaft 
assembly 364 of 

the delivery device 3 62 is subsequently introduced into the pilot 
hole 416 and 

the surgical coil anchor 414 is deployed therein along with a 
suitable 

attachment member 372 into the bone 418 . A ligament or tendon may 
then be 

sutured and anchored to the bone tissue 418 using the anchor 
attachment 414. 

The anchor attachment 414 can be a piece of suture, wire or the like. 

Description of Disclosure - DETX (202) : 

[0220] A bone -drilling device (not shown) can be used that permits 
the drill 

to adjust its approach angle while maintaining the same entry point 
at the bone 

surface 420, Multiple passes of the drill can be made into the bone 
at the 

same entry point 418 at varying angles to produce a small round 
profile hole 

416 at the surface 42 0 of the bone 418 tapering to an incrementally 
larger oval 

profile hole or cavity 422 beneath the surface 420 of the bone tissue 
418 as 

seen in FIG. 93. The round entry hole 416 is made large enough to 
accept a 

distal end 3 92 of a delivery device 362 while part of the oval 
profile cavity 

422 beneath the surface 420 of the bone tissue 418 is made large 
enough to 

accommodate a surgical coil anchor 414. 

Description of Disclosure - DETX (2 03) : 

[0221] Alternatively a straight pilot hole 424 can be drilled 
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through a thin 

section of bone tissue 418 and into the bone marrow 426 as shown in 
FIG. 94. ^ 

Thereafter, the delivery device 362 can be introduced through the 
pilot hole 

424 into the marrow 426 and the surgical coil anchor 414 deployed 
along with an 

attachment member 3 72 into the bone marrow 42 6. 

Description of Disclosure - DETX (205) : 

[0223] The attachment member 442 is loaded into a distal port 444 
of the 

outer sheath 432 until a proximal end of the attachment member 442 
rests 

against a stop 44 8 which is fixed to an outside surface 4 50 of a 
delivery 

sheath 452 disposed within the outer sheath 432 at which point the 
retainer 

spring 43 8 also engages the proximal slot 434 in the outer sheath 
432 . The 

deployment shaft assembly 430 is then advanced to a target site, and 
the outer 

sheath 432 retracted relative to the attachment member 42 8 and 
delivery sheath 

452 until the retainer spring 438 on the attachment member 428 
engages the 

distal slot 436 of the outer sheath 432 as shown in FIG . 99 , A 
surgical coil 

454 is then deployed from a distal port 456 of the delivery sheath 
452 through 

the attachment loop 44 0 of the attachment member 428 as shown in FIG. 
99. The 

deployment shaft assembly 43 0 is thereafter retracted proximally 
leaving the 

attachment member 42 8 secured to the tissue at the target site or 
captured by 

bone tissue 418 if deployed in a cavity 422 formed in bone tissue 
418, or the 

like as shown in FIGS. 100 and 101. 

Description of Disclosure - DETX (212) : 

[0230] Referring to FIGS. 126-135, an embodiment of a method and 
tools for 

manufacturing surgical coils are illustrated. FIGS. 126-130 
illustrate a shape 

forming jig 502 for shape setting a piece of ribbon material 504, 
such as 

metallic Nitinol ribbon material, into a coil configuration. The jig 
502 has a 

cylindrical cavity 506 with an inside diameter that defines an 
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outside diameter 

of a coil produced by the jig 502. An access slot 508 communicates 
from the 

cylindrical cavity 506 to an outer wall 510 of the jig body 502. 
Both the 

cylindrical cavity 50 6 and the access slot 508 are open at a top 
surface 512 of 

the jig 502 to facilitate removal of the heat set ribbon 504 , as 
shown in FIG. 

13 0. A post member 514 is positioned in the center of the 
cyl indrical cavity 

506 which is cylindrically shaped and together with the cylindrical 
cavity 5 06 

of the jig 502 body forms a circular slot 516 in communication with 
the access 
slot 508. 

Claims Text - CLTX (22) : 

22. The method of claim 13 further comprising pre-forming a 
cavity in 

target tissue prior to positioning the distal end of the deployment 
shaft 

assembly adjacent a deployment site in the cavity and further 
comprising 

deploying the surgical coil within the cavity such that the surgical 
coil is 

trapped in the cavity and the attachment member extends from the 
cavity. 

Claims Text - CLTX (23) : 

23. The method of claim 22 wherein the cavity is formed in bone 
tissue and 

the surgical coil is deployed within and trapped by bone tissue. 

Claims Text - CLTX (24) : 

24. The method of claim 22 wherein the cavity is formed in bone 
and bone 

marrow and the surgical coil is disposed at least partially within 
bone marrow. 
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[57] ABSTRACT 

A drill guide system for use in the installation of dental 
implants. The guides are configured in the shape of teeth and 
have drill bushings passing through to guide and position the 
drill so that the resulting hole will receive an implant that is 
properly positioned and aligned. The guides are provided in 
different configurations depending on the number of adja- 
cent implants to be installed and have a depending pin to 
position the guide in an initial drilled hole. By being 
configured in the shape of teeth, the dental surgeon is able 
to position the guide prior to drilling and be able to observe 
how the resulting work will appear once the actual pros- 
thetics are installed on the implants. The drill bushings not 
only guide the drill but provide additional patient security 
since the possibility of slippage or breakage of the drill bit 
during drilling is substantially reduced. 

5 Claims, 1 Drawing Sheet 
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Brief Summary Text - BSTX (5) : 

It will be readily appreciated that to achieve proper alignment 

and 

appearance, the location and angie of the hole that the dental 
surgeon drills 

to receive the implant is very important. In many cases the hole has 

been 

drilled on a trial and error basis starting with an undersized drill 
and 

correcting the angle and position with the final drill . Such a 
procedure is 

very time consuming and still fails to ensure proper final alignment 
and 

appearance- There have been several drilling guides on the market 
but in 

general they fail to provide a complete and cost effective solution 
since they 

fail to fully position the drill for a single drilling operation, 
some have to 

be made up for each patient which is not cost effective and they all 
fail to 

properly guide the drill during the drilling operation. 

Detailed Description Text - DETX (3) : 

Referring now to FIG. 1, an exemplary implant drilling guide 
generally 

indicated at 10 is illustrated in the form of a guide for installing 
two 

adjacent implants, the guide including two housings 11 and 12 that 
are fixed 

together in a size and configuration to resemble adjacent teeth. The 
housing 

12 is provided with a pin 14 shown here in dotted lines , which is 
sized to be 

firmly inserted in a hole that has been drilled in the jaw bone 15 to 

receive 

same . 
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(57) 



ABSTRACT 



A dental bur includes a cutting section on one side thereof, 
a support section on the other side thereof and a neck section 
connecting the cutting section to the support section. The 
cutting section has a spherical shape having a predetermined 
radius. The cutting section is coated with diamond particles. 
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Description of Disclosure - DETX (9) : 

[0021] In the drilling operation, the support section 12 is 
connected to the 

rotary machine and the dental bur is rotated with the axis thereof 
serving as 

the axis of rotation. Not only the end of the cutting section 11 but 
also the 

outer circumference of the cutting section 11 cuts jawbone. The neck 
section 

13 serves as a guide of the depth of the hole in the drilling 
operation while 

also serving as a water flow storing portion. During the drilling 
operation, 

the depth of the hole is learned without using the depth gauge while 
heating 

due to bone cutting is prevented. 

Description of Disclosure - DETX (22) : 

[0034] A hole is drilled in the jawbone to embed implants using 
the dental 

burs 1, 2, and 3 as described below, for example. An initial hole is 
drilled 

in a planned implant position using the dental bur 1 of FIGS. 1A-1D. 
The hole 

is further deepened to a depth required for the planned implant using 
the 

dental bur 2 of FIGS. 2A-2D. The hole is then widened in diameter 
using the 

dental bur 3 of FIGS. 3A-3D. Throughout the drilling operation, 
cooling water 

is continuously supplied to the hole* In particular/ when the hole 

is drilled 

to a required depth using the dental bur 2 and the dental bur 3, the 
neck 

section 13 serves as a guide to the depth of the hole. Without using 
the depth 

gauge, the hole having the required depth is reliably drilled. Since 
the 

sidewall of the hole is also cut with the diamond particles 9 on the 
cutting 

section 11, the angle of the hole is relatively easily adjusted in 
the middle 



6/11/2009, EAST Version: 2.3.03 



of the drilling operation. 

Description of Disclosure - DETX (24) : 

[0 036] In accordance with embodiments of the present invention, 
the dental 

burs 1, 2, and 3 are used at an initial phase of hole drilling prior 
to the 

drilling operation of the conventional twist drills and easily adjust 
the angle 

of the hole at the initial phase of the drilling operation. 
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(57) ABSTRACT 

A manual driver for a dental implant drill or other dental 
implant tools and the method of use for preparing for dental 
implantation are provided. The manual driver includes a 
handle, an extension shank and a chuck having an axial 
channel configured to receive and interlock an implant drill; 
and a fastening screw transverse to the axial channel. The 
method of manual preparation for dental implantation using 
the manual driver has a high precision, and reduces the risk 
of bone cracking caused by vibration of motor-driven drill- 
ing. The manual drilling method provides better tactile 
sensation and drilling control to the dentist. Further, the 
method avoids drilling irrigation, allows collection of virgin 
bone tissue from the drills, and reintroduces the collected 
bone tissue in the receiving bore to promote bone regenera- 
tion after the implantation. 
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Description of Disclosure - DETX (40) : 

[0034] In one embodiment, the method is directed to a manual 
preparation 

process for dental implantation. The method is described herein 
according to 

the sequence of the process steps using manual driver 10. First, a 
manual 

driver 10 is provided, and a first implant drill is secured into 
chuck 2 0 by 

inserting the shaft of the first implant drill all the way to stop 54 
and 

tightening fastening screw 60. Then, the first implant drill is 
manually 

driven into a selected location in a patient r s mouth to create an 
initial bore 

by turning manual driver 10 back and forth, i.e., clockwise and 
counter 

clockwise, until the first implant drill reaching a desired depth. 
Herein, the 

bore created by drilling is also referred to as osteotomy site. At 
this stage, 

manual driver 10 is removed from the shaft of the first implant drill 
by 

loosening the fastening screw 60, while the first implant drill is 
left within 

the initial bore . Then, a x-ray image of the initial bore is taken 
to confirm 

proper angulation of the initial bore. Upon confirming the proper 
angulation, 

the first implant drill is removed from the initial bore by turning 
back and 

forth, and then the bone tissue on threads of the first implant drill 
is 

collected in a sterilized container. At this stage, if angulation of 
the 

initial bore is improper, further drilling with the first implant 
drill to 

correct the angle of the initial bore is performed. After the 
initial 

drilling, the initial bore is expanded using one or more implant 
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drills that 

have a sequentially, or stepwise, increased diameter from the prior 
implant 

drill. In each drilling, the implant drill is secured into manual 
driver as 

described above, and the drilling is performed manually by turning 
the driver 

clockwise and counter clockwise. In this step, typically one to 
three implant 

drills can be used until obtaining a final bore that has the desired 
diameter. 

After each step of drilling, the implant drill is retrieved from the 
bore , and 

the bone tissue on threads of the implant drills is collected into 
the 

sterilized container. Once the final bore is obtained, the collected 
bone 

tissue is placed back into the final bore, using a specula or other 
suitable 

tools* After filling, a plugger can be inserted to push the bone 
tissue down. 

Typically, about 3 0% to about 50% of the interior of the final bore 
is filled 

with the collected bone tissue. Then, a predetermined dental implant 
is 

placed, using the conventional method, into the final bore that is 
filled with 

the collected bone tissue. When the implant is in place, the area 
around the 

top of the dental implant is further packed with the collected bone 
tissue . 

Then, an absorbable collagen wound dressing is applied, and the gum 
is sutured 

according to the requirement of the subsequent implant procedures. 



6/11/2009, EAST Version: 23.03 



iiniiiiiiiiiiiiiiiiiuii 

US 20040220577A1 

(19) United States 

(12) Patent Application Publication (h» PuK no.: US 2004/0220577 Al 

Cragg et al. (43) Pub. Date: Nov. 4, 2004 



(54) METHODS AND APPARATUS FOR 
FORMING SHAPED AXIAL BORES 
THROUGH SPINAL VERTEBRAE 

(76) Inventors: Andrew H. Cragg, Edina, MN (US); 

Jonathan Kagan, Hopkins, MN (US) 

Correspondence Address: 

KNOBBE MARTENS OLSON & BEAR LLP 

2040 MAIN STREET 

FOURTEENTH FLOOR 

IRVINE, CA 92614 (US) 

(21) Appl.No.: 10/853,476 

(22) Filed: May 2$, 2004 

Related U.S. Application Data 

(63) Continuation of application No. 09/710,369, filed on 
Nov. 10, 2000, now Pat, No. 6,740,090. 

(60) Provisional application No. 60/182,748, filed on Feb. 
16,2000. 

Publication Classification 

(51) Int. CL 7 A61B 17/16 

(52) U.S. CI 606/80 



(57) 



ABSTRACT 



One or more shaped axial boFe extending from an accessed 
posterior or anterior target point are formed in the cephalad 
direction through vertebral bodies and intervening discs, if 
present, in general alignment with a visualized, trans-sacral 
axial instrumentation/fusion (TASIF) line in a minimally 
invasive, low trauma, manner. An anterior axial instrumen- 
tation/fusion line (AAIFL) or a posterior axial instrumenta- 
tion/fusion line (PAIFL) that extends from the anterior or 
posterior target point, respectively, in the cephalad direction 
following the spinal curvature through one or more vertebral 
body is visualized by radiographic or fluoroscopic equip- 
ment. Preferably, curved anterior or posterior TASIF axial 
bores are formed in axial or parallel or diverging alignment 
with the visualized AAIFL or PAIFL, respectively, employ- 
ing bore forming tools that can be manipulated from proxi- 
mal portions thereof that are located outside the patient's 
body to adjust the curvature of the anterior or posterior 
TASIF axial bores as they are formed in the cephalad 
direction. Further bore enlarging tools are employed to 
enlarge one or more selected section of the anterior or 
posterior TASIF axial bore(s), e.g., the cephalad bore end or 
a disc space, so as to provide a recess iherein that can be 
employed for various purposes, e.g., to provide anchoring 
surfaces for spinal implants inserted into the anterior or 
posterior TASIF axial bore(s). 



152 




6/11/2009, EAST Version: 2.3.0.3 



DOCUMENT- IDENTIFIER : 



US 20040220577 Al 



TITLE: Methods and apparatus for forming shaped 

axial bores 

through spinal vertebrae 

KWIC 

Detail Description Paragraph - DETX (2 8) : 

[0077] Slight but abrupt angular changes in the overall curvature 
of the 

anterior TASIF axial bore 152 are made within the vertebral bodies of 
L5 and L4 

as shown in FIGS. 15 and 16, by caudal retraction of the outer sheath 
40 and 

cephalad advancement of inner sheath 34. It is expected that it will 
usually 

be easier to adjust the angle of the drill bit 2 0 within the spongy 
bone 

interior to the vertebral bodies than in the disc space or while 
boring through 

the harder exterior vertebral bone. Therefore, after the spongy 
interior bone 

is bored through, the outer sheath 4 0 is advanced in the distal 
direction to 

straighten the angle of advancement of the drill bit 20 through the 
harder 

vertebral bone on either side of the disc. This straightened boring 
angle of 

attack is shown in FIG . 17 / for example, where the drill bit 20 is 

advanced 

across the opposed faces of vertebral bodies L4 and L5 with the outer 
sheath 4 0 

fully advanced in the cephalad direction. This process results in 
short 

relatively straight sections separated by more curved sections of the 
of the 

anterior TASIF axial bore 152. Thus, the resulting anterior TASIF 
axial bore 

152 shown in FIG. 18 exhibits an overall curvature tracking the 
spinal 

curvature and the visualized AAIFL / but the curve radius varies, 
showing a 

shorter radius within the central portions of vertebral bodies L5 and 
L4 . 
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(57) ABSTRACT 

A surgical drill guide for use with a bone plate having 
fastener holes oriented at predetermined angles with respect 
to the plate, the surgical drill guide having at least one 
alignment drill guiding barrel that is aligned with the respec- 
tive fastener holes in the bone plate for drilling the holes at 
the desired range of angles permitted by the plate hole. 
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Description of Disclosure - DETX (53) : 

[0 082] The drill guide barrel distal end 4 6 may further have a 
conical nose 

portion 42 configured and dimensioned to be received within the 
conical bone 

screw holes 74R, L of bone plate 70. In one embodiment, the conical 
nose 

portion may have a taper angle .alpha. configured to substantially 
match the 

taper of the corresponding conical portion 174R, L of bone screw hole 
74R, L. 

Alternatively, the taper angle .alpha. may be greater than or less 
than that 

of the bone screw hole conical portion 174R, L. It is noted that any 
appropriate taper angle .alpha, may be provided, as long as the 
taper 

functions to center the guide barrel within the bone screw hole to 

precisely 

align the barrel with the bone screw hole to ensure the appropriately 
placed 

and angled hole is drilled in the underlying bone . In one 
embodiment , the 

taper angle .alpha. of the conical nose portion may be about 12 
degrees . 

Furthermore, the end surface 460 of the guide barrel distal end 46 
may be 

non- orthogonal with respect to the guide barrel bore axis "B-B, " so 
that when 

the conical nose portion of the guide barrel is received within the 
bone screw 

hole, the end surface 460 is substantially parallel to the underside 
surface of 

the bone plate (i.e. to reduce or eliminate the chance that any 
portion of the 

guide barrel might extend through the bone screw hole and contact the 
underlying bone) . In one embodiment, the angle .gamma. formed 
between the end 

surface 460 and the guide bore axis "B-B" may be about 85 degrees. 
Providing 

an angled end surface 460 further may allow the drill guide conical 
nose 

portion 42 to engage a portion of the bone screw hole 74R, L even 
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where the 

conical nose portion 42 is not precisely aligned with the tapered 
portion 174 

of the bone screw hole (i.e. where the axis "B-B" of the drill guide 
barrel is 

not coaxial with the trajectory of the bone screw hole) . This may be 
the case 

when the surgeon is initially aligning the guide barrel with the bone 
screw 

hole, or it may also be where the surgeon purposely aligns the guide 
barrel out 

of alignment with the bone screw hole trajectory (for example, to 
align the 

bone screw with an area of higher integrity bone than exists at the 
point 

directly in line with the bone screw hole trajectory) . 

Description of Disclosure - DETX (64) : 

[0093] The distal end of location post 52 may comprise a nose 
section 530 

configured to sit within the slot end-hole 72 of the bone plate 74. 
In the 

illustrated embodiment, the nose section 53 0 has rounded sides 532 
and a flat 

end 534, In this embodiment, the rounded sides 532 are configured to 
contact 

the inner surface 172 of slot end-hole 72 to seat the post within the 
hole, but 

without axialiy retaining the post therein (i.e. lifting the drill 
guide up off 

the bone plate will not cause the plate to move upward with the drill 

guide) . 

Description of Disclosure - DETX (65) : 

[0094] This configuration of the nose section 53 0 and the slot 
end-hole 72 

may allow the location post 52 to "toggle" within the hole, thus 
allowing the 

surgeon to adjust the drill guide barrel 4 0 trajectory slightly 
within the 

targeted bone screw hole 74R, L while still maintaining the 
connection between 

the location post 52 and the plate end-hole 72. This "toggling" 
feature may 

the surgeon to customize the trajectory of the hole (i.e. alter it 
from the 

trajectory of the bone screw hole 74R, L) that will be drilled into 
the bone , 

thereby customizing the trajectory of the bone screw that will be 
placed in the 
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hole. This feature may provide the surgeon with an important degree 
of 

flexibility the bone underlying the plate is of varying integrity. 
For 

example, where the area of bone directly in line with the bone screw 
hole 74R,L 

is of sub-standard integrity, a slight adjustment in the guide barrel 
trajectory (while still maintaining the nose 42 engaged with the bone 
screw 

hole 74R, L) may allow the surgeon the option of placing the hole 
(and thus the 

screw) within an immediately adjacent higher integrity area of bone. 
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(57) ABSTRACT 

A fracture fixation system is provided for a fracture of a head 
portion of a long bone which has subchondral bone defining 
a convex articular surface, and particularly the proximal 
humerus. The system includes both smooth pegs and pegs 
having a threaded shaft. The shaft of the threaded shaft pegs 
having both smooth and threaded portions. Threaded shaft 
pegs of different lengths all have the same length threaded 
portion, but different length smooth portions, A drill bit and 
depth gauge for use with the system are also provided. A 
method for drilling holes is also provided. 
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Description of Disclosure - DETX (17) : 

[0030] Using a short first drill bit under power, the lateral 
cortex is 

penetrated to start the peg holes 4 0a-f within the bone . Drill 
guides are 

preferably aligned relative to the peg hole axes to facilitate 
drilling the 

remainder of the hole at the proper axial orientation . For smooth 
shaft pegs 

20, a different non- stepped drill bit (not shown) is then used to 
drill the 

rest of the holes to the appropriate the depth. Such drill bit has 
all of the 

features described with respect to step drill bit 60, but the working 
end has a 

constant diameter D.sub.M, with the optional provision of the 
protruding blunt 

tip. For threaded shaft pegs 22, the step drill bit 60 is used to 
the drill 

the holes to appropriate depth. In accord with the invention/ the 
drilling of 

the holes through the humeral head after penetration of the cortex is 
performed 

entirely by hand, by manual manipulation of the bit. The cancellous 
bone 

within the central region of the humeral head is relatively soft and 
easy to 

drill through under manual manipulation of the drill bit. While 
fluoroscopy is 

preferably used to prevent penetration of the subchondral bone, 
manual drilling 

provides sufficient tactile feedback of when the drill bit reaches 
the far 

cortex that fluoroscopy is not essential to determine when the hole 
is of 

proper depth. Particularly, the protruding blunt tip 74 (FIG, 4) 
functions as 

a stop against the hard far cortex at the appropriate hole depth. 
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One or more curved axial bore is formed commencing from 
an anterior or posterior sacral target point and cephalad 
through vertebral bodies in general alignment with a 
visualized, trans-sacral axial instrumentation/fusion 
(TASIF) line in a minimally invasive, low trauma, manner. 
An anterior axial instrumentation/fusion line (AAIFL) or a 
posterior axial instrumentation/fusion line (PAIFL) that 
extends from the anterior or posterior target point, 
respectively, in the cephaiad direction following the spinal 
curvature through one or more vertebral body is visualized 
by radiographic or fluoroscopic equipment. Generally 
curved anterior or posterior TASIF axial bores are formed in 
axial or parallel or diverging alignment with the visualized 
AAIFL or PAIFL, respectively. The anterior and posterior 
TASIF axial bore forming tools can be manipulated from 
proximal portions thereof to adjust the curvature of the 
anterior or posterior TASIF axial bores as they are formed in 
the cephalad direction. The boring angle of the distally 
disposed boring member or drill bit can be adjusted such that 
selected sections of the generally curved anterior or poste- 
rior TASIF axial bores can be made straight or relatively 
straight, and other sections thereof can be made curved to 
optimally traverse vertebral bodies and intervening disc, if 
present. 

15 Claims, 18 Drawing Sheets 
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Detailed Description Text - DETX (29) : 

Slight but abrupt angular changes in the overall curvature of the 
anterior 

TASIF axial bore 152 are made within the vertebral bodies of L5 and 
L4 as shown 

in FIGS. 15 and 16, by caudal retraction of the outer sheath 40 and 
cephalad 

advancement of inner sheath 34. It is expected that it will usually 
be easier 

to adjust the angle of the drill bit 2 0 within the spongy bone 
interior to the 

vertebral bodies than in the disc space or while boring through the 
harder 

exterior vertebral bone . Therefore, after the spongy interior bone 
is bored 

through, the outer sheath 4 0 is advanced in the distal direction to 
straighten 

the angle of advancement of the drill bit 2 0 through the harder 
vertebral bone 

on either side of the disc. This straightened boring angle of attack 
is shown 

in FIG. 17 , for example/ where the drill bit 20 is advanced across 
the opposed 

faces of vertebral bodies L4 and L5 with the outer sheath 4 0 fully 
advanced in 

the cephalad direction. This process results in short relatively 
straight 

sections separated by more curved sections of the of the anterior 
TASIF axial 

bore 152. Thus, the resulting anterior TASIF axial bore 152 shown in 
FIG . IS 

exhibits an overall curvature tracking the spinal curvature and the 
visualized 

AAIFL, but the curve radius varies, showing a shorter radius within 
the central 

portions of vertebral bodies L5 and L4 . 
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[57] 



ABSTRACT 



A curved bore hole drilling apparatus and method uti- 
lizing two power driven drill shafts equipped with flexi- 
ble shaft sections on the distal ends thereof with each 
flexible shaft section having a cutting tip, A semicircu- 
lar channel shaped drill guide loosely engages each 
flexible shaft end section and is caused to rotate through 
an approximate 90* angle as the cutting tips are ad- 
vanced. The drill guides are pivotally mounted for rota- 
tion in substantially the same plane end, when rotated 
through an approximate 90 a angle so as to meet, the 
cutting tips of the associated rotating flexible drill bits 
form a curved semicircular bore hole which may extend 
through 180*. The flexible shaft sections and guides are 
then backed out of the bore and the bore may be used 
for attachment of a tie such as a wire or a suture which 
is passed through the bore* The drilling shafts and flexi- 
ble shaft sections are mounted in parallel relation within 
a housing and are advanced toward the surface to be 
bored in a rectilinear direction normal to the surface, to 
be bored* In a second embodiment the parallel flexible 
shaft sections are pulled through their arcuate paths by 
means of the channel shaped drill guides which are 
rotated by means of worm and pinion drives under 
control of the operator. Each flexible shaft section has a 
slotted connection with its associated power driven 
shaft and is advance by the drill guides against spring 
pressure. As the drill guides are backed out of the bore 
the flexible shaft sections are returned under spring 
pressure. Still another embodiment utilizes a channel 
shaped drill guide of approximately 180* circumference 
which is caused to rotate through 180* to form the bore 
hole into and out of the bone surface. In this embodi- 
ment, the drill and guide housing is located within an 
anchoring sleeve which resists the unbalanced drilling 
forces tending to laterally shift the drill shaft housing. 
The use of 180" arcuate drill guide and the anchoring 
sleeve enable the bore hole to be formed in a joint cav- 
ity using arthroscopic surgical techniques. 
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Parent Case Text - PCTX (9) : 

The present invention provides method and apparatus whereby a 
flexible drill 

shaft may be caused to enter the surface of a bone or other hard 
material in a 

first approach direction normal or at a given angle to the surface of 
the 

material and to then be guided through a second curvilinear path 
having a 

predetermined degree of curvature* With this method it is 
unnecessary to alter 

the angle of approach of the drill shaft during the procedure making 
it 

possible to drill a bone surface for instance through a very small 
and deep 

incision. The method further contemplates bore drilling in 
connection with 

arthroscopic surgery. Thus, in one form of the apparatus, a single 
arcuate 

drill guide of approximately 180. degree. circumference is first set 
in 

position so as to be insertable through an anchoring sleeve located 
in an 

extremely small incision giving access to a joint cavity. Once 
located within 

the cavity, the 180. degree. arcuate guide is returned to a start 
position and 

the flexible drill shaft is guided through an approximate 180. degree, 
curvature bore hole, into-and-out-of the bone surface. The drill and 
guide are 

then backed out of the hole, and the drill guide member is returned 
to the 

initial approach position and drawn back through the anchoring sleeve 
or 

withdrawn with the sleeve from the joint cavity. 
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